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made with a steel that does not contain vanadium, gives the
amount of the sulphate standard required to reduce the vanadic
acid present. This remainder is multiplied by 2.54 to obtain
the number of milligrams of vanadium in the sample. With
each lot of analyses, two tests are made of plain steels to which
have been added known weights of standard ferro-vanadium.
drillings or powder. If the usual operations recover the vana-
dium added all of the tests made at the time are accepted. The
amount of double sulphate standard required by the blank tests
on non-vanadium steels is deducted from all tests before making
calculations. This deduction for plain vanadium or vanadium-
chrome steels where the per cent of chromium is not much in
excess of 3 per cent, varies from 0.4 to 0.9 c.c. This applies
to a volume of approximately 350 c.c. An increased volume
produces an increased blank. A test, in duplicate, for vana-
dium by the foregoing manipulations can be carried through in
an hour and a half in. the presence of chromium, nickel, tungsten
or molybdenum.
The presence of much chromium increases the blank some-
what. With no chromium present the blank is about 0.3 to
0.4 c.c. and, with chromium in the solution to the extent of
3  per cent, it is 0.4 to 0.9 c.c.    With a chromium content of
4  per cent it is 1.0 to 1.2 c.c.    It is always best to make control
tests and blank tests, when high chromium and tungsten steels
are being analyzed, with mixtures imitating closely the samples
submitted for analysis.    It is very important when dealing with
alloy   steels,   containing   large   percentages   of   chromium   and
tungsten, to digest the drillings until the tungstic acid is a bright
yellow before boiling with the excess of permanganate solution.
One should, when the tungsten has " cleaned well/' add per-
manganate until, after twenty minutes boiling, sufficient excess
of manganese oxide is present to give the separated tungstic acid
a chocolate color.    Then-proceed as usual.
"When nickel is present in the steel in quantities ranging from
3 to 5 per cent the same method applies, but it must be borne
in mind that, when ferricyanide of this concentration (5 grams
in 130 c.c. of water) is used, in a few minutes, nickel ferricyanide
separates, hence the titration must be proceeded with imme-
diately.
Molybdenum does not interfere with the titration of vana-